Fetal and postnatal development of cyclic GMP phosphodiesterase activity in the rat brain.
Cyclic GMP concentration and cyclic GMP phosphodiesterase activity were studied in rat mothers and fetuses at 17, 19 and 21 days of intrauterine life and 0, 1, 4, 10, 15,20, 30 and 45 days after birth. During this developmental period, the increase in cyclic GMP concentration was discrete and the value in 15-day-old rats was already similar to the adult level. Cyclic GMP phosphodiesterase activity increased from 17- to 19-day fetuses and was significantly reduced in 21-day fetuses, neonates, and 1-day-old rats. This reduction may be a result of fetal endocrine preparation for parturition. During postnatal development, cyclic GMP phosphodiesterase activity increased in a parallel way in the limbic system, corpora striata, cerebral hemispheres, and diencephalon, reaching maximal level between 20 and 30 days after birth, and then decreasing to the adult value. The highest activity was found in corpora striata and the lowest in diencephalon. Cerebellar cyclic GMP phosphodiesterase activity was very high in the 4-day-old rat (257% of adult value) and diminished significantly in the 10-day-old rat with no subsequent changes. Kinetic analysis of the enzyme during postnatal forebrain development showed an increase in both the V(max) and the apparent K(m). A decrease in the enzyme's V(max) was observed only in the cerebellum. The importance of cyclic GMP phosphodiesterase regulation of cyclic GMP concentrations in the brain during development is discussed.